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minima. If so, and if the ozone varies, as one would suppose, in the same sense there must be some additional factor affecting the temperature of the earth. Such a factor might be a corresponding change, as has been reported, in the amount of cirrus haze which, like volcanic dust, interferes more with incoming than with outgoing radiation.
Evidently the paradox: "The hotter the sun the cooler the earth," has an explanation; but what it is, exactly, cannot be determined without further observations.
INFLUENCE OF CARBON DIOXIDE ON TEMPERATURES
It was stated in the early part of this discussion, under the carbon dioxide theory of ice ages, that the question of the possible effect a change in the amount of carbon dioxide in the atmosphere might have on temperatures would be taken up later. The way to this is now open through the above discussion of ozone. Like ozone, carbon dioxide also is more absorptive of terrestrial radiation than of solar energy. Hence, increasing the carbon dioxide in the atmosphere, and, thereby, increasing its amount in the stratosphere where it can be treated as a shell external to the radiating earth, obviously, must have the same general effect on the temperature of the earth as increasing the ozone of this region would have. That is, other things being equal, a greater or less temperature increase would follow the introduction into the atmosphere of a larger amount of carbon dioxide.
Because of the constant mixing caused by vertical convection, it is probable that the percentage of carbon dioxide is very nearly as great at the under surface of the stratosphere as it is at the surface of the earth. If so, then the carbon dioxide of the upper atmosphere is equivalent, roughly, to a layer 40 cm. thick at normal atmospheric pressure. In high latitudes, where the stratosphere is low, the equivalent layer probably is thicker than this, and in equatorial regions probably thinner. Now, according to the experiments of Schaefer,1 a layer of carbon dioxide 40 cm. thick is sufficient to produce very nearly full absorption, and, therefore, no increase in the amount of carbon dioxide in the atmosphere could very much increase its temperature.
An approximate idea of the possible temperature change of the lower atmosphere as a result of the presence of carbon dioxide in the stratosphere can be obtained from known data. Thus, Abbot and Fowle2 have computed that carbon dioxide may absorb 14 per cent of the radiation from a black body at the temperature of 282.2° Abs. But as this is not many degrees, 25 or so, above the effective temperature of the earth as a radiator, it follows that 14 per cent is, roughly, the upper
* Ann. Phys., 16; 93, 1905.
2 Aw   A*t.rtrnh-un. Ota.. Smithsonian Inst., 2: 172. 1908.

